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ABSTRACT 

A feasibility test of the tractor tail rotor modification of 
the AH-1G helicopter was conducted near Fort Worth, Texas (550- 
feet elevation), and Alamosa, Colorado (7535-feet elevation), dur- 
ing the period 7 October to 19 October 1967.  This test was con- 
ducted to obtain quantitative flight test data to serve as a basis 
for detemining if the tractor tail rotor modification proposed by 
the contractor for the AH-1G helicopter would correct the direc- 
tional control problems which currently exist on the AH-IG heli- 
copter with the standard tail rotor configuration.  This test 
revealed that in-ground-effeet (IGE) low speed directional con- 
trol and IGE low speed dynamic directional stability were greatly 
improved by installation of the tractor tail rotor. IGE direc- 
tional control limitations with the standard tail rotor installed 
were encountered at approximately 8100 pounds gross weight near 
sea level in previous tests.  This test with the tractor tail 
rotor did not reveal any IGE directional control limitations 
at approximately 8940 pounds gross weight and near sea level. 
The test results indicate that additional directional control 
could be obtained with the tractor tail rotor, if the geometry of 
the directional control system were changed to negate the adverse 
effects of the stability and control augmentation system (SCAS) on 
the ability to obtain full left tail rotor pitch.  The highest 
tail rotor horsepower encountered with large left pedal inputs to 
arrest hovering turns was 250 shaft horsepower.  These tests 
proved that directional control deteriorated with increased gross 
weight, increased density altitude or decreased rotor speed.  The 
test aircraft exhibited SCAS coupled pylon motion which has beea a 
continuing problem on the AH-IG helicopter. 

iv 
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FOREWORD 

During the conduct of the feasibi lily test of the tractor tail 
rotor both at Fort Worth, Texas, rind >. .imo.-.a, Colorado, the heli- 
copter and special test instrumental lu ■■/ere maintained under con- 
tract by Bell Helicopter Company per . 'n.-i„  At Fort Worth, Texas, 
the City of Grand Prairie, Texas, pre. J, d the test site at Grand 
Prairie Municipal Airport.  At Alarc-, :. i , Colorado, the city of 
Alamosa provided the test site at Al;< .<sa Moricipal  Airport.  The 
Alamosa Volunteer Fire Department pf v dcij firs fighting equipment 
and personnel. 
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INTRODUCTION 

BACKGROUND 

1. During tests conducted fay the US Army Aviation Test Activity 
(USAAVNTA) on AH-IG helicopter S/N 66-15246 in April 1967 (ref 
2, app I), it was determined that the directional control 
power was inadequate at some conditions within the contrac- 
tor's proposed flight envelope.  That test was conducted with a 
20-degree tail rotor rigging.  The contractor rerigged the tail 
rotor to 23 degrees, as a result of these findings, in an attempt 
to solve the directional control power problem.  During tests in 
the 23-degree rigging configuration, the contractor encountered 
high power loads in the tail rotor drive train when full left 
directional control inputs were required.  The high power loads 
(290 horsepower) caused considerable damage to the 42-degree and 
90-degree gear boxes.  The output gear train from the main 
transmission to the tail rotor drive was also damaged.  Replacement 
of these components was required.  Later, in an attempt to solve 
the problem by use of a reconfigured tail rotor blade, the same 
phenomenon was experienced with 270-peak horsepower to the tail 
rotor.  This necessitated replacement of the three gear boxes 
again.  The maximum continuous operation design point for the tail 
rotor is 120 horsepower.  At this point the contractor determined 
that the maximum allowable left pedal tail rotor rigging was 19 
degrees due to the tail rotor drive train power loading probleru. 
The contractor stated chat approximately 230 horsepower was the 
maximum attainable with a 19-degrce tail rotor rigging.  While 
pursuing a permanent solution to this problem on another test 
helicopter, the contractor was directed to determine the in- 
ground-effect (ICE) flight envelope at the 19-degree tail rotor 
rigging with AH-IG helicopter S/N 66-15248 for gross weights of 
7500, 8500, and 9500 pounds (ref 3, app I).  At the completion 
of this contractor test, USAAVNTA was directed by, US Army 
Aviation Materiel Command (USAAVCOM) to determine the areas of 
inadequate directional control power for 8100 pounds gross weight 
with a center of gravity of 194.5 inches.  That test proved that 
there were areas of inadequate directional control at 8100 pounds., 
the lowest practical mission weight (ref 4 and 5, app I).  As 
a result of these tests, various warnings and flight restrictions 
were imposed on the AH-IG helicopter.  Since these restrictions 
were undesirable and the high horsepowers being experienced by 
the tail rotor drive train were not desirable, the contractor 
continued to pursue a solution.  The contractor proposed that a 
tractor type tail rotor, described in reference 6, appendix I, 
be installed on the AH-IG helicopter to alleviate the problem. 
Limited flight tests by the contractor were conducted near sea 
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level and at a high altitude test site.  These tests proved to the 
contractor's satisfaction that the tractor tail rotor configuration 
was the optimum long range solution to the problem and led to the 
submission of Engineering Change Proposal AH-IG 350, Tractor Tail 
Rotor (ref 6, app I).  On 25 September lcJb7, USAAVCOM directed that 
USAAVNTA conduct an evaluation of the tractor tail rotor (ref 7, 
app I).  The test sites selected for these tests were Fort Worth, 
Texas (550-reet elevation) and Alamosa, Colorado (7535-feet 
elevation). 

TEST OBJECTIVES 

2. To provide quantitative flight test data to serve as a basis 
for determining if the tractor tail rotor modification proposed by 
the contractor for the Ali-1G helicopter will correct the direc- 
tional control problem defined in reference 2 through 5, appendix I, 

3. To provide quantitative flight test data to serve as a basis 
for determining if Bell Helicopter Company Engineering Change Pro- 
posal AH-IG 350 should be approved. 

DESCRIPTION 

4. The test aircraft is the second prototype AH-IG tactical heli- 
copter produced by Bell Helicopter Company designed specifically 
for the armed role.  It is a tandem, two-place, high speed conven- 
tional helicopter with a two-bladed door hinge type main rotor and 
prototype antitorque rotor.  The prototype tail rotor is located on 
the right side of the tail boom instead of the standard left side 
location.  The prototype is similar to that proposed in reference 
6, appendix I.  The tail rotor blades are standard and set at the 
standard 19-degree rigging for full left pedal.  A three-axis sta- 
bility and control augmentation system (SCAS) is used in lieu of 
the stabilizer bar to improve helicopter stability and handling 
qualities.  The test helicopter is powered by a Lycoming T53L-13 
turboshaft engine rated at 1400 shaft horsepower (shp) at sea 
level (S.L.) standard day conditions.  The power plant is derated 
to 1100 shp at 314 rotor rpm due to maximum torque limits of the 
helicopter main transmission.  The distinctive features of the 
test helicopter are the 36-inch wide fuselage, the stub raid-wings 
with four external stores stations, and the integral chin turret. 
The armament configuration of the AH-IG is changed by varying 
wing stores.  The flight control system is a positive mechanical 
type with conventional helicopter controls in the pilot's aft 
cockpit.  The copilot/gunner's forward cockpit is provided with 
sidearm collective and cyclic controls.  Control forces are 
reduced by hydraulic servo cylinders connected to the control 
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system mechanical linkage and powered by dual transmission driven 
pumps.  A synchronized elevator is used to increase static longitu- 
dinal stability and lengthen the center of gravity (C.G.) range. A 
force trim system is provided in the control system to give artifi- 
cial control feel and positive control centering. Ausform Armor 
protection is provided for the crew, engine fuel control, and engine 

compressor section. 

SCOPE OF TEST 

5. The scope of this test conducted on AH-1G helicopter S/N 
66-15246 at Grand Prairie Municipal Airport near Fort Worth, 
Texas, and Alamosa Municipal Airport, Colorado, was limited 
entirely to directional control testing during IGE flight. 
The reason for this limited scope of test was that the tractor 
tail rotor is a prototype system and has not been tested by the 
contractor throughout the flight envelope. 

6. The flight restrictions which governed this test are presented 
in appendix IV. A safety of flight release for these flight re- 
strictions was issued by USAAVCOM (ref 8, app I). 

7. Eighteen flights were conducted during this test for a total 
of 12.4 test hours during an elapsed calendar time of 12 days. 

8. Three types of tests were conducted: paced flight, hovering 
in winds, and arrestment of turn rates. The test conditions for 
these tests are listed in Table 1. 

Table 1.     Test  Conditions. 

TYPE OF 
TL3T 

AVG 
GROSS WEIGHT 

(lb) 

AVi; 
DENSITY  Ai.riTUDE 

(ft) 

ROTOR 
SPEEU 
(rpm) 

CENTER 
OF 
GRAVITY 
(in.) 

Paced 
H.'ght 8030 mo 32« 192.5 

Paced 
Flight 8020 7790 ?14 192.5 

Paced 
FUghl 8680 7190 324 192.4 

Paced 
Plight 8940 -15(1 324 193.5 

Paced 
Flight 9510 -120 324 193.7 

Hovering 
in wind 9130 87M 324 J92.5 

Arrestment. 
of Turn Rates 9100 875U 324 192.5 

Arrestment 
of Turn Rates 8100 me 324 192.7 
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METHODS  OF TEST 

9.     The methods   for  the  three  tests  conducted are described briefly 
below; 

a. Paced  Flight:     Paced  IGE  flight  at various  relative wind 
azimuths was   conducted  in light-steady winds   (0  to 6 knots   (kt)) 
using a calibrated pace car and wind  speed and direction measuring 
devices  in  immediate proximity  to  the   test  site.     Wind speed  and 
direction were   continuously and accurately  recorded during all 
testing and  correlated with each data point.     A Very High Frequency 
(VHF)   radio was  installed in the test helicopter which netted with 
other VHF  radios   in  the pace  car and  at   the wind measuring site. 
This was  necessary  to  correlate data points.     Control positions, 
rates,   attitudes,   and  tail, rotor power were  recorded on oscillograph 
at  stabilized   IGE  flight speed increments  up  to  the limit of  control 
authority or  30  kt,   whichever occurred   first. 

b. Hovering  in winds:     Stabilized hovering over a spot was  con- 
ducted at various wind azimuths  a^d velocities.     Control position 
requirements  and   tail  rotor power were  recorded as  function of wind 
azimuth. 

c. Arrestraent  of Turn Rates:     While hovering over a spot, 
right  turn rates  of various magnitudes were  arrested at a selected 
helicopter heading with varying rates  of  pedal application.     Pedal 
requirements  and   tail rotor power were  recorded. 

CHRONOLOGY 

10, The chronology of this test program is as follows: 

Test helicopter received 
Flight test commenced 
Flight test completed 
Test helicopter returned to 
contractor 

Draft test report submitted 
Final test report forwarded 

7 October 1967 
7 October 1967 

19 October 1967 

19 October 1967 
31 October 1967 

March      1968 

■ -   ■ ■■-:'" ■■■■   •■■ 
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RESULTS   AND   DISCUSSION 

PACED FLIGHT 

11. Paced flight at selected relative wind azimuths was the pri- 
mary technique used to produce the quantitative definition of the 
conditions of inadequate directional control.  Figures 1 through 
47, appendix II, present the results of these tests.  The. mean 
(average) directional control position for the condition and the 
maximum excursion toward full left directional control input for 
each data point were determined.  The magnitude of the maximum 
excursion from the average is some indication of the degree of 
instability for the condition.  Figures 1, 13, 24, 34, and 43, 
appendix II, summarize the conditions for inadequate directional 
control. 

12. For the purposes of this test, directional control was 
determined to be inadequate where the maximum excursion of direc- 
tional control extended to less than 12.3 percent of full travel. 
Depending upon the position of the SCAS actuator at any instant, 
the left directional control "stop" may vary from 0 percent to 
12.5 percent of full SCAS off left tail rotor pitch.  This can 
result in something less than the 19-degree full left tail rotor 
pitch setting when the pedal is on the "stop".  With the directional 
control channel of the SCAS disengaged, full left tail rotor pitch 
is always available. 

13. Figures 2 through 12, appendix II, present the results of the 
tests conducted at 8030 pounds average gross weight, 324 rotor rpm, 
and 7330 feet density altitude.  Figure 1, appendix II, summarizes 
the conditions for inadequate directional control (shaded areas). 
This figure shows that directional control is inadequate for the 
conditions tested for air speeds greater than 14 kt true air speed 
at relative wind azimuths in right sideward flight of approximately 
55 degrees to 125 degrees.  These test" conditions were the baseline 
conditions for the tests conducted at the high altitude test site. 
From this baseline, gross weight and rotor speed were varied to de- 
termine their affects on the areas of inadequate directional control. 

14. Figures 14 through 23, appendix II, present the results of the 
tests conducted at 8020 pounds average gross weight, 314 rotor rpm, 
and 7790 feet density altitude. Figure 13, appendix II, summarizes 
the conditions for inadequate directional control (shaded areas) . 

-■-■■-■    i - -   -   mmm 
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This figure shows that directional control is inadequate in several 
areas for these test conditions.  In right sideward flight directional 
control became inadequate at 8 kt.  The critical speed increased to 
approximately 15 kt, 20 degrees to 30 degrees either side of straight 
right sideward flight.  Two other small areas of inadequate directional 
control were detected in straight rearward flight and at the 230 degree 
to 270 degree relative wind azimuths from approximately 7-14 kt. 
Since all other parameters were the same as baseline (para 13) except 
rotor speed which was reduced to 314 rpm, it is concluded that reduced 
rotor speed had a significant adverse affect on directional control. 

15. Figures 25 through 33, appendix II, present the results of the 
tests conducted at 8680 pounds average gross weight, 324 rotor rpm, 
and 7190 feet density altitude.  Figure 24, appendix II, summarizes 
the conditions for inadequate directional control (shaded areas). 
This figure shows that directional control is inadequate in several 
areas for these test conditions.  In right sideward flight the critical 
speed for inadequate directional control varied from approximately 14 
kt in straight right sideward flight to approximately 8 kt at 110 
degree relative wind azimuth.  At relative wind azimuths from 150 to 
180 degrees, a small area of inadequate directional control was 
noted from 6 kt to 12 kt.  Since gross weight was the only parameter 
changed from the baseline conditions, it is apparent (comparing 
figure 24 with figure 2,   appendix II) that an increase in gross 
weight adversely affects directional control. 

16. Figures 35 through 42, appendix II, present the results of the 
tests conducted at 9510 pounds average gross weight, 324 rotor rpm, 
and -120 feet density altitude.  Figure 34, appendix II, summarizes 
the conditions for inadequate directional control (shaded areas). 
This figure shows that a small area of inadequate directional control 
exists in the right sideward flight between relative wind azimuths 
of approximately 65 degrees and 105 degrees and true airspeeds between 
15 kt and 28 kt.  The effects of density altitude on directional 
control are indicated by this test since only a small area of inadequate 
control existed at near sea level conditions at 9510 pounds gross weight 
whereas at 9130 pounds gross weight at the high altitude test site 
directional control was inadequate at practically all relative wind 
azimuths in winds from 0 kt to 8 kt as shown in figure 48, appendix II. 

17. Figures 44 through 47 present the results of the tests con- 
ducted at 8940 pounds average gross weight, 324 rotor rpm, and -150 
feet density altitude.  Figure 43, appendix IIS summarizes the con- 
ditions for inadequate directional control (shaded areas).  No areas 
of inadequate directional control were detected for the conditions 
tested at any relative wind azimuth up to true airspeeds in excess 
of 30 kt. 
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18.  The paced flight tests showed that reduced rotor speed, in- 
creased gross weight, and increased dendity altitude all adversely 
affect directional control.  It is most significant that at 8010 
pounds average gross weight at near sei level with the standard 
tail rotor, an area of inadequate directional control existed 
between relative wind azimuths of approximately 170 degrees and 
250 degrees and true airspeed of 8 kt to 13.5 kt (para 22, ref 
4, app I).  At the same test site, with the tractor tail rotor, 
no areas of inadequate directional control exist at a gross 
weight of 8940 pounds.  At near sea level density altitude 324 rpm, 
the gross weight for adequate directional control was raised from 
less than 8010 pounds to more than 8940 pounds with the installation 
of the tractor tail rotor.  A comparison of the tractor tail rotor 
to the standard tail rotor at high density altitude was not possible 
due to insufficient standard tail rotor data.  Density altitude, 
however, should have a similar adverse affect upon both the standard 
and tractor tail rotor.  The improvement in directional control with 
the tractor tail rotor measured near sea level should exist at higher 
density altitudes. 

19. A secondary effect contributing to th 
tional control with the tractor tail rotor 
magnitude and frequency of random external 
With combinations of wind azimuth and velo 
inadequate control, the standard tail troto 
sometimes large directional control excurs 
(ref 4, app I). With the tractor tail rot 
turbances were greatly reduced, and large 
control were not required. 

e improvement of direc- 
was reduction of the 
directional disturbances, 

city approaching areas of 
r required rapid and 
ions to maintain heading 
or, the directional dis- 
excursions of directional 

20. Table 2 through 6, appendix ]7,pro:>ent the peak tail rotor 
shaft horsepower obtained for each dat.i point.  These values are 
included on the figures of tail rotor i-itcli versus true airspeed. 

HOVERING IN WINDS 

21. Figure 48, appendix II, shows the tail rotor pitch required to 
hover at 9130 pounds g..  s weight, 192.5 inch CG., 324 rpm rotor 
speed, and 8760 feet density altitude.  During this test the wind 
was variable in direction and velocity so that the accuracy of the 
wind azimuth data was compromised.  However, as figure 48, appendix 
II, indicates, directional control was inadequate for most wind 
azimuths, including low wind velocities (less than 8 kt) . 

22.  The test conditions of figure 48, appendix II, are. well within 
the hover performance envelope of the aircraft.  This condition 
results in the hover celling of the helicopter being defined by 
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available directional control rather than engine power available. 
This also means that the hover ceiling of the helicopter will vary 
greatly with both wind velocity and azimuth. 

ARRESTMENT OF TORN RATES 

23. Figure 49, appendix II, shows the tail rotor shaft horsepower 
resulting from arresting right hovering turns.  Peak horsepowers 
of approximately 250 shaft horsepower were recorded.  These high 
horsepowers resulted in changes in the wear patterns on the tail 
rotor drive train gear boxes, but replacement was not required. 
Peak tail rotor shaft horsepower was found to be primarily a 
function of the total pedal displacement required to arrest the 
turn rate. Based upon the very limited amount of data available 
for analysis, the tail rotor power required to arrest a turn rate 
could not individually be defined in terms of yaw rate, yaw angular 
acceleration, or rate of pedal displacement.  All these parameters 
undoubtedly affect the magnitude of the resulting tail rotor shaft 
horsepower, but their individual contributions could not be cfefined 
with the data available from these tests.  However, there is 
sufficient information to show that the most significant parameter 
affecting peak tail rotor shaft horsepower is the size of the pedal 
displacement required to arrest the turn rate and not the rate of 
displacement.  This indicates that the installation of a rate 
limiting device on the directional controls or the publishing of 
yaw rate limitations in the operator's manual is not appropriate. 
A note to avoid large pedal inputs which are not required in normal 
operation of the helicopter should be included in the pilot's 
handbook. 

SCAS PYLON COUPLING 

24. During this test program, while flying from the contractor's 
facility to the test site, SCAS coupled pylon motion was encountered. 
The severity of the oscillation was comparable to that reported in 
reference 4, appendix I.  The test aircraft was equipped with the 
pylon position sensors designed to eliminate this continuing problem. 
Production AH-1G aircraft are presently delivered with essentially 
the same pylon position sensing equipment as that installed on die 
test aircraft. 



pnnpippiiippnpiP^W0     '""•w""itm^mi..   wam^mmm ^m!'tM.f..mti^\«v..v..\ yri\^j/i^i\,.. fmmfff^img^m/fgffw^'-    ■ iqpp I       i u",wimj ".^^'"! ■ ■"»snwwwmp ggp mpn ffnm - -   ■'1-1- n^PIPR I   '' ! MP «IL 11... i :M u i. 

CONCLUSIONS 

25. Installation of the tractor tail rotor in the AH-1G helicopter 
results in greatly improved IGE, low speed directional control com- 
pared to the standard tail rotor (para 18). 

26. The AH-1G helicopter with the tractor tail rotor installed has 
adequate directional control to hover in a 30-kt wind from any rela- 
tive wind azimuth at a gross weight of 8940 pounds, density alti- 
tude of approximately sea level, and rotor speed of 324 rpm (para 17) 

27. At a gross weight of 9510 pounds, density altitude of approxi- 
mately sea level, and rotor speed of 324 rpm, inadequate direc- 
tional control exists in the area of a right cross wind between rel- 
ative wind azimuths of approximately 65 degrees and 105 degrees 
and wind velocities between 15 and 28 kt (para 16). 

28. Directional control deteriorates with increased gross weight, 
increased density altitude, or decreased rotor speed (para 18). 

29. The hover ceiling of the AH-1G is limited for some conditions 
by inadequate directional control rather than performance (para 22). 

30. With the present directional control system geometry, it is 
possible to have the directional pedal fully to the left stop and 
not achieve maximum left tail rotor pitch.  This results in a de- 
crease in directional control available to the pilot at some con- 
ditions of SCAS actuator extension (para 12). 

31. The magnitude and frequency of the random external directional 
distrubances observed with the standard tail rotor at combinations 
of wind velocity and relative wind azimuth approaching the limits 
of directional control are greatly reduced with  the tractor tail 
rotor (para 19). 

32. With large left pedal inputs to arrest a turn rate, peak tail 
rotor shaft horsepowers of approximately 250 shaft horsepower were 
recorded (para 23) . 

33. The test aircraft exhibited SCAS coupled pylon motion (para 
24). 



■mnippnRnnwigpB ' ■'■" ''■ 
■■ fnmmifm ' 

RECOMMENDATIONS 

34. Further testing throughout the entire flight envelope should 
be conducted on the AH-1G helicopter in the tractor tail rotor con- 
figuration to insure that no penalties on perfor'aance, handling 
qualities, or structural integrity are suffered as a result of this 
modification.  Particular attention should be focused on high speed 
maneuvering flight and those flight regimes which demand maximum 
right directional control requirements (para 5). 

35. Consideration should be given to further improving the IGE 
low speed directional control power characteristics by a redesign 
of the directional control system geometry to allow the pilot to 
obtain full left tail rotor pitch with any SCAS actuator position 
(para 12). 

36. If the tractor tail rotor is approved for production in the 
configuration tested, a note should be included in the pilot's 
handbook to disengage the directional SCAS channel if inadequate 
IGE directional control is encountered.  This will allow the pilot 
to obtain full left tail rotor pitch with any SCAS actuator posi- 
tion (para 12), 

37. Rotor speed should be maintained at 324 rpm during IGE flight 
(para 18). 

38. Tests should be conducted to determine a final, adequate cor- 
rective measure to prevent SCAS coupled pylon motion (para 24). 

10 

■ 
üaiiiMilMii 



APPENDIX   I     REFERENCES 

1. Preliminary Draft Letter Plan of Test for, "Feasibility Test 
of Tractor Tail Rotor Modification on the AH-1G Helicopter," 2 
October 1967. 

2. Preliminary Letter Report of Phase B, "Engineering Flight 
Test of AH-1G Helicopter/Hueycobra, S/N 66-15246," April 1967. 

3. "Model 209 Controllability, Warning, Approach and Maneuver 
Envelope Documents," presented by Bell Helicopter Company on 28 
July 1967. 

4. Preliminary Draft Letter Report, "Engineering Flight Test of 
the AH-1G Helicopter to Determine the Area of Inadequate Directional 
Control Power at 8100 Pounds Gross Weight," 17 August 1967. 

5. Letter from Cobra Test Team to Commanding Officer, USAAVNTA, 
subject:  "Excessive Gear Box Wear at Standard 19-Degree Tail 
Rotor Rigging on AH-1G Helicopter," 10 August 1967. 

6. Bell Helicopter Company, "Engineering Change Proposal AH-1G350, 
Improved Auti-Torque System for the AH-1G Helicopter," 29 August 1967. 

7. Unclassified Message 9-1388 AMSAV-EF, CG, USAAVCOM to CO, 
USAAVNTA, Subject: "Evaluation of Tractor Tail Rotor AH-1G," 
25 September 1967. 

8. Unclassified Message 500-09-11 AMSAV-EF, CG, USAAVCOM to CO, 
USAAVNTA, subject: "Safety of Flight Release for USAAVNTA Test of 
Tractor Tail Rotor on AH-1G," 30 September 1967. 

11 



APPENDIX   II TEST DATA 

12 



10-\ 
320 [ 

i \ ■    . 

f '   \ 

.JO- A CO 
I« ;.'o 

FIGURE NO. 1    , 
\   DIRECTIONAL; CONTROL SUMMARY   . 

S    \ ,\ Ai-l-IG    U54     S/N   WtffzVta /■._ 

-■'AVG. GR05S  lA/EfGMT AVG. C G AVS   DEMfelTV-'   ALT        ROTOR    SPeETD 
äö30  Las\        192.y IN.       ."   :'TI'SO. FT. / 32.^ RPM 

■■: >,■■'"■     \   ■ .-    ■; : ^ .'.     I     '>'■       ■       ■ 
NOTES:, 

I.  SHADED   AREA DEHIVEO FROM FL&URES NIO_£^ THROU&H J£_ 

E.   TRkCTOa   TML    ROTOR 

3.   TAIL   ROTOR   RIGliED   FOR     /q. I "hrfAKI f/UM    SL'AU.E   ANGLE 

320' 
40" 

/'   I 

■JIO1 

50' 

(iO 
,!(KI   . 

Z!!J 

Zi. 

'•', LEFT  CROSS   WIND 

HEADWIND f 

/ >ir 
> 

/ 
i0 

0 

^ 

■■; ^ 

^ 
p ip 

^^^^^■■vt*j f ^V 

(iO- 

vw 

zrc 

lli'l 

" 
2G0 
|Oii" 

//;/ 

/:■''; 

13') 
pan ; 

220' 

TftlL. WIND 

NOTE:  . 
SHADED   AREA   IKJDICPiTrs    COWläiMATIOKJS 

OF   lAJIMD  .V6LOC.IT y /AHO    All MLITH   FOR       ■ . 

/(NADEOUATE'   DIRECTIOK/AL   CÜSlrRDL \ 
■•/• 

.-.I- 

\ 
...-V 

%* 

/ \ 
<••-. 

A7- 

1 ;(i 

/"■■-.. / 1 . 
\ ■ 

\ s,j zza 

' '"■"- / 
! 1 •    V- \v 

i Si0° 

..:/V :_ 
■ / .  '•■ . 

::-;.;_.., 
1 
j 

\ 
L   ..  :... \  .. 

. " \ 
■■.•■■■J 

(10 /ft"fl no /', 0 f.'t 0 ■ ?(>.'.' •',••' 
ullO LlM; \:)iy \\   i'l( 17U \m !:;>(' 



HHPPmH^vmpi    < >'« sHpi   i  mm «IBW^PISilP^W^pP" -IIP! mpi     —      ii   i. ummmimmmmm •"       •■ "" 

^^_^_ a in ' • ■ mmm 



9pqmn?n.ui.iniJM!f!PJ.    . .-/^^ in iWimipiiiMiii     iiiiliippi» WWWBPJH '—'■ ^»qa»B 

■   -      -   —^ggnu^MI 



II— '"■ in i -     .1   m imm m****^»" wim '^— ■ Jipwpi   I   in 

m ;!:ij:!i:|;ii!ji:jmii!||;iijiiii|ij|jj|i|m 
iift, ri,::, ilii ill! ilil J1L lili- Uli LÜJ iiLL iiLL Lili Ltd nil Jill ilii ilil J ill 311 "■'''■'- iifi BSj 

TTTT 

 ——aaaaaaarf 



F 
mmPBWWIHJB!   -■iw.w "■■' .'iv^awrr mum'      mpp" 

■n- ■nrtiiiiinii r i-i iiMt—liMMiMi^ii. „,,,>,|Ma||MM^M|te|M^Mt,^^MMattt|i^a|ei| 



L 







nmiPFewfww   ■'■' ■■■!■"•     '   \Wimm>. . qppmpiipimnnfms i.i-j- j.siVfV^."..,! 

- __^^aMHBBflM^^^^a^^^MKJIB i*HMMB 



fffmemm/ßm^D^ßimm «mnm^KnMP'SSPKnmtMMPi wmm* '" 'I:' '■      ^1 I LI      'I T 

^^^^^MMBaaaHt ^^^^^^»^<»^ai—JMMMiin i-ii   - 



. i.i)ljlilln.,jlJHpll   ii ilil||l|]|i,|wW''^iW>W,|Wt^WPWm^BW"'1^^' "^^flU»^ '■ "' IP 

r mi in       



f 
wmm mm"-'-    ' »vmi' 

ggüjBBjPP       I     WW 



ipn^p0iH!nppHMqpMHppMi«iiiP«,<<iaiP* ■ •   "■ i" mmm ■ w "»^"»^^ ■Ea iiijiii iiiiiiUMiiijiujiUJl 

a;io 

.•  /'. 
•?0 

320' 

^0 
310' x'. ■"; 

•    '              x 

/■.■■ 

■ ■>^ 

70 /             ' ■ 

': 

310' 0 
1 

350 
10 

.. A ' \     PIGURE MO. I2>/ 
v., ■ -"        \    DIRECTIONAL I CONTROL SUMMARY" 

Ays.    ÖROSA,    lAJEIGMT;      AVfi: C.g.        AVa./DCNSITV/ALT ■ . . ROJOF?    $~ReeD   / 

(■,'(•'                        ;).!'>• 

2u-                         :',')■ 

J                  '        / "XXI 
X ' •'    / ■ 
VIARV^  /■. 

?k ■ 

.        X20 

■ A     ■.-'X";':X,\- 

I0T NOTETS-  y 
\   .;... V   :- A: ■::••■■/■.,■,. ../• 

/3 ;<i RPiy»i. 

Xi/i^vX 
X' A 

v        v \ ■        ■ :    ■     1     ■    /■•■.•   ■•'■•.>•.■/ 

V''SHAOeDXRE:A   DCRJVEO   FROM   nöURE/S   NO.iä. THRqtlGH^2^/ 

.'2.    TRACTOR.   TAIL\h?aTDR ■ ' X   -X /     ' X"\ 

3.    TAIL   ROTOR  ■RfG^E'D   FtOR    iq.l'Mfl(XlMU^  ßtAn£"   AM&LE, 

.-■  v\   ■■..••\     . \      I...: :.., ■   '   /        ■■■.•    / ■ 

,. 320° 
50" 

Ov--, 

MKAD. lAllWD 

«0 ! 
■.:m (- 

■■!■■> j LEFT   CROiS    IA11ND 

too i 

SSO 

A 

MO r 

230; 

. /;rv 

\ 

miyijfi 

/ v   MOTE:! 

SRADfO    AREA' IWplC/\yES   COMSlMftTIONa •    ■\.. A,- 

OP 1A1IND   VCLOC/TV  AKlD' AZIMUTH ' JFOR.        V. •\-  '. \ 
/,                       '..          •.     /                 ;■:.. ' •  '' 1 • • '•''     \ 

/'iNADeOUATE" D/RECTIOMAL    CONTROL    • \ 

iW 

/      v. ■» — 

/ 

/.   ■"'■•■ 

^X-x 
ISO - itsn- 

■  i 

' ' - i ■ ; ■ i ■ 
..!..■;' 

• • ■ ■ \ ■ 

.  1 ■ ■ 
t 

l.'O 
190' 25 

t ■ ■ 
■ • 1 

IbO 
180 

.■■'■•' 

l'J(r 
170 160 

\   .      .   300 ■' 
'' 00" 

A ■> 

\ 200" 
_.- 70° 

270' 
00' 

100 ■ 

Itv 

^30 
l.-iO" 

140° 

1 • "- 
 u MiiMMlii 



(PPPTOBWIPWUHRSW 11,11 II   .1/w—^-—I^Pf ^p^" ■■Jim "imam* ..««mi'mumfrniyoimmmiiK'' ■ iBWUglppilWBff! "■i""1- 

ba^MUMai 
^■^HMM 



■ngMPntmip ■i'f'      ■I'IWIIäW"™"'1''!'«» ■  vfjtmi.aijm^vu.    m.    ^p|i.      . null       luqp P|ipi   an^.j i    ...I'-i.,"!^-   ■     - i.ni.i: kli.»l.>.     '.I"  i'^H.ri'.'.":-^'-vi|f'.' 

m^m mm *tmmm 



MR npiiii Bwa—^HpwHwumwiipwe ,i,w,.iii.k,MWii,...i.N mmw.J '^^rnrnrnm^fl^ '■nmfgfi ■imm»- > mil!«     jippiwBlSfWWW nmipsBmmpi 



ipmqPi I i Tvm Mfc.-npiii ■ 

■     i   ii' umi     ii lilMyiMiMMi ii WBtmmaMm* i ■ t^^^tBäimimimmm i i M^MMMH 



II    '■ ^m *miimimm*mi' mm* mm 



*p» JP> ii ii    «mMppH in«! . .     iKpi •»• 
■   L  ii.ipB^wy^|iiiiJ ,l.Wii, 

;?r: 

if'iMhi'      I ■—M^^*!   II    «in ^■HMt 



r 

L BMBMB 



^m^tmam 



mpSBW^W*        IIUI^I...    ^i^pi. UIP.BWI.IJJ. IHIIL...    ^^mmr^mmtffmF' "IP 
|^" wm.— I IIRJIBH 

■     '    ■     - 

 . 



■ui»M»jMiw^i.iu"ppwm« ■Wff' 

„^——.--—-ui^^ita^^—. _^—_——_^-,^-_- ■MMM^MMt 
^tmlmmm 



•• mmmm** WPP"' "■! ..lililiD!   .   i      iuiM>i.ujiwiniHliH^Hllli a !WP —— 1 —ir— 

,30' 
330 

.■J20r 

/O1 

.-jr.ü 0 _ 
3fO' 

,.P,IQURB HOlZq-J  ^^ 7     •■ 
DIRECTIONAL CONTRpL SUM^A^Y 

\ 
:i20' 
10" 

AW-IG    U.SiA.   S/N   iflSZAÜ)    ■/ /■ 

310 

60 
:w<) 

70 
snü 

80 
260 

r»,y 

/c;« 
:'(;(» 

HO 

li'O 
."10 

EDO": 

•". \      ,/.''AVG\&Roirs lAJ^faHT.     «l/ia.-c.s    'AVG,- DEwiiTy ALT / RöTOR   S'PEEDS   '     / 
■ .  .    -y/. ■ •VäBO   LB5\       ■.l.q2-.löiM., ": ■liqa. rr   /•   ■ ,'    3Z.4 RPWI    N    / 

/ ■.    ■ \    ■ ■    ..\    ■   •■.   ■ .. ■■    ■ ■■       ■       /       V    ■     •/■   ■■ • 
y ■ x■•,--■■■.   \ --'"' A 

N     '   '   '. Y^SMADeO'.AREA   Q'^RIVCDVHOM   TlGURe' NO 25. THROU£H^3L X^p'' 

^ -y?..' TRACTOR. TML. \H0ra8.'' ■.'.,/ 

/'    .N^/    '.a.   TAIL   ROTOR .PH&G^D   fok    l1.l°MAHiyiUIVI   Sl/ADE    A/MCLE    •/
/ 

■'. .-.  X;      ■■..-   ■'N;  ■ \..A    ■■ A    . ••;.     j . ;.   / /    .'     •■-.. A. 
/•.. 

yQ' / HEADWIND ■    ■./■.: 

-■-•■•    ■ •  A... 
■■/.'# 

■ "Ar 

::(>tl 

■ 7<l 

220' 

( / 

LEFT CROSS MJIJWD 

\ ■ ■ ■ ' ''■'"   ■ ■ \ 

\  . : \  ■ 

'v 

/ 

V-■•'.*'■■'■■ ■v.v-f-'v-'v.* .*■"•■■- 

::■•-'■':)'.'?. 't-':..•'..:   •  ', 

"■ l'SO 

l^föHlt   t.RD$S ■ /.vo 
firj- 

A      A    \i/A: ;; 
;.• ■'■'//•.■::: /r •'■'■'.*,■.•.■.■ ■ -^ '.■' 

lOl»' 

: \y 

A-:-" .v >':\ 
A-'   A   -■   / 

YftlL lAliND 

iyöTE:X/ • ■,; ''    ■   ■'■■ ■; ;■- 
.\     SH^D^Ö/ftnE"A' mpiCATES   CO/vIBINATIlOMS 

A;v-\'  :. \- ■ 
A V y:::'y\ 

-pr UM/NÖxyELO.C/TY   AND^?/iylUTH   FOR   ,r...>- ,   \        '        V 

.//NAÖBQUAT^^H^E'C-riQMAL   ^OWTROL     ■       A   , \ 

..ur 

■    \ 

\v,.-' 

•\ --'I 
. \] zza* 

■ ' HO' 

150 " 
210' 

100- 
ZOO' 

170 
190- 

36 

/(SO 
IM.' 

/SW i'OO" 2/0 
!70J 160- 150 

L 



  I    --■■-- - ■■   ■■■■■■■ ■■■  - 
■   - -  --   - --    ■       ■      ■    - -■    ■■       - -■ -      ....^~**mtm 



—^"Wl •m—mmi^-mm HpppnniiipiMqipp i   •   RHP« mm IpmppVPW«»'—'W '  '   "   ' i      ' 

I ir    ■ '       - —^■■•,—-~ ■     - 
II     ■ 

^ai^t^mlmm^llimmmmimmmim 



mVJ'   '.'J.fWWTT^W^^ mipmngi qppmmpR* .1 .i-'-.-1..['j •■ l,,«ll,«-il.U|IJUIII,- H ,.IIII.mwiw mp   tn-iii.. 

la^MaMBMaa IMaiKMail^MMIMaaiMMM 



"^«ISP'-" 







—«^»- •   m mm****>im '——^n^w^^^^ im«p«nMMpiniaiiiBH"  •■       ■iiuii.iq 

  I— IMMMHHM 





"W 

■ 



280" 

to 
0 

ZOO" 

//o* 
250' 

0 
r '"t:i"-'~irr 

FlGURk Nd.34- 
MAL

:
C;öNTROL SUM 

^ria-1 USA 

J\Vä. OEfplTy ALV      ROTO 

a'. .^ftfü-.H6T6Ä.,-R'iaCiE0 TOR. iq 

X, 

.■X   / • .-X,    .•-• \.   ■     V,.   HEflO 

X \        \ 

1A1IM 

I ■! ■ iucifT ■.<;*$ 

■ v ^ A' — 

o \FROM inciURi MC^^LTHROUGM 

I
0
.

;
M/51X i M.uKn"^ai,ft0E-. 

..:!...■/.  .'■..■■/■.::/•. -A^ 
■ •■■ ■■ ■ . 

. dd:/■//M:dmd 
■ ;> -y 

■//"■•■.••-.AösV^i/^^ 

■ '.' i : i : 

SS    lAlilWD :-T■-:-S#1M^-;•■■' 

-r 

:\\'-':-\'-\'-' 

2*0 

220' 

s ■,.. ,\--.v.V 

^.'•:.>-.::-x-:;-\ 
^ \  :.vX'%y 

-/ . /■ ■ i ■ \ r:..A ..v 

V- \ 

-230- 
130° 

,\- / 

/- /. 

'.. \' 

■x: 

LJLI 
■X • ■ '.\ 

JA,;.-«in 
ISO" 
aio" 

iG(y 
200° 190" 

200" 
160' 



BBWPPWWWBBiPpWP'   -|L1- '-i-'J-i'1-  U'UPI'" 

m^.       —.*L,^^.^^*nis*.^,s^-^   ■ — - UM—i—MI 1  



m^m—m^*' i" ^  up        mpi i i     immmmm " i     ■! . n ■    '—   '  J;-   "i 

ll       l MMtüMMM^ •IMil^^^Mll [■—■■■I ■MMMMHiHlMa^MM^ ^^MMMHiiMMHi 



m* mnmmwi^iwwmw 

-      -     -   -.^-. 



■V-^M !■ ——^——^^ m fmm    wg i iJi|yiiMiiuij|i|BBIWig^WiP''CT'^^*WfPWW"W!BlP^"^ 

ITU f ^T 
iiii iiil ii!l ^ liii iiii iH ai liii lii Hi iii; lM ilii ill- itet 

.-—aMtMUaamaB^MaaHu    -'■ '   '  —-^ ^ " —^-J-— ■^^m^ ! .^^ 



MMHMHMMMMiÜ* BätfllMMMIHliiai 



TTTpTTFynTrTTFTTT^ TU: {] i 

mmmmmm ■■   —  -  JM__^_^__^. 
^aa^aa^^aaoai 



ItlOilMe 

i i r   ii 



^m^mm^^müaammmmmum 



10- 
320' 

SO 
510" 

IO' 
;)50" 0 

.350" 
L'O" 

nAfr 
30" 

, PI^UR^ Nq.4.3/ 
Cf (0KlM CONTROU.   SUMM A RV 

•^m 

/-. 1.? z^ti: • ■ ; 
_    AJUoHf •      A\V&  C;G      ! W&: OEMfelTV/Al.T /      "RäTTOR/sPFffb,        ./ 

r0° 

'■■••(■■••/ r   ■: 
Nx 

V:' 
,  ^^WAbE-D-VARErApkRlWED   /ROM   IR&JJRE^-   MO.^it  XteQ^H^X. ' 

.X^'^ftril   RUT^JwrGfeEO   r^R    IH^I   MAXIMUM/0tADEr'    AWÖLE/ 

/ :< H 1 

/ 
/ ■/•- 

/■■ \       y 

S    '       -   i 

^60 

'■ '   1 ■'•     "V ■■■.    ■ 
I ■ ;  ■■/     /   N-,.- 

,4-     •■■■•,_    /       /•      A. 

\   ! 
<< ̂  

/ :7 
^0 ^ 

/ Ns ;-<: \ \ :    /•■./ / "■/■■ $ 

/../ /-..(X    .^ 

•-; ?" 

i SI) 

IND ;T   ":;—:; ^^'.'•/■'•'-'rrrj ; RJGAT CROSS wtNo 

■"fv- 

■f ,                    ,-* 5,'-Nx .•X:' ' "■■/■' ' ■ 
1 ■   '   ,■ ■"   "^   .           "\ /    '   .-'   . 

\          \ V^:;;v>;x 
TAIL IA1IMD 

^4, 
>AV 

■ .  i\ 
',   .'■ i 

/i 
• ; ■  \ ■..•■•\  ■ 

•■■ v. ■■•■••>■■>'. \ ■ 

■■7— 

■■V   .   -SWÄÖE-O   AR-CA    lNDICftTE5    C0|VI(3IWATIOM5 L':ii) 

N •. •, \ - vp,F   lAltMB, VfLOf/Ty/AND   KL'UYIUTH irOR      .\.. 

' ..A' 

:V-'-'A 

1 IIM 

Kit) 

V 

■ ■, ■ X 

XvX-;. 

y 

■/.-.■" 

'■\-.-\ 

• ■ . J    ' ■ ■ 1 

■Ml" 
I.HO 

■• ■•.V----V--A-    l 
"j HO' 

;7.'J 

IÜ0'            „ 
/,S>0"                      i-OW 
170°                      ISO" 150 

n'nii-n ^MBiMMia ■—"- — — ^ t^—"   •     --^-~^^^^-^-^^**'^--^^^ 





pi :i :;;: :;:: •:!: t:;: ill; '.'.:: :::: il'.Hijt! ,•::; Uli i:::  ::: ;;:: ::;: :;:•. tH; ;.;;i :;:: ;:::h:Et 
i^u;.^u^i-—P^-^-^ iwijixi ;:::ii'Tra^y.^utU^L;.uu ::-:l;!::liril.42#RBK 

■ -■• ■    ■- ■•  Ml ..;   -'-■■■ ■^ -   "'' ^■" ■•   ■ 







o 
2 

oO 

ö 
z 

.3 

rj 
in 

Z 
or 
3 

ID 
Z O 

o 

22 

tVJ 
t<1 

^3   ^ 

O 
-4) 

00 

z 
0 

i 
h 
in 

vD 
0 

C 

in 
w 
O a 

«n -I 
h J 
0 D 
z Z 
:* 

in 
(0 
^ in 
-j 
la i 
h t <c 
| i 
>e i 
0 u 
cc h 
n. a 
0. 
< 

0 
0 F 
h 0 

0 
oc _J 
u 5 
N \- 

S 
0 

i 
o 2 r o 
a P H h 
^ § J I £ 

Q ^ (T 
2   j UI 

a 0 h 
P 2 
5H u. 0 n 13 o: UJ h 

öS J 
0 
cr it 2   < _J _j 

=   «^ 3 ^ a. 
m 2   H LL 5 5 a 

0 

h 3 o 
■^    [VJ 10 2 ^ 

Z 

5 15 
< o 

o 

<lo 

<3SBO 

0 0 

o 

D 

O 
-9 

O 
in 

0 
•J} 
n 

0 
Z 

0 i 
w Q 
« <t 

llJ 

2 
8 h 

b. 
o UI 
00 -J 
ru 
O 
>9 
IU 

Q 
O 2 
T 
M i 

.j 

O 5 ru F w 

.§- 

o 
v9 

u 
in 
O 
Z 

s 
o 
a 
u. 
& 
[a 
in 
cr 
o 
Ui 
D 

z 

3   =!  M 
ff < 

Q 
W h- o 

15 
2 

O 
Q 5 i 
o 

Q 

O   2 
J  2 

Q 

1- 
O   ^ 

o o 0 
I\J 

XJ3T    mnj 

WONJ    JLN3Da3d- 

60 



SYM 

TlGURE    NO.  4P 
TAIL ROTOR  SHAFT MORSE POWER TO 

ARREST   RIGWT  HOVERING TURN 
AH-IG    USA    s/h 1     4IS24(o 

GROSS  WEIGHT C.G. STATION DEMSIT/ ALTITUDE ROTO«   SPEED 
■v L83. -IN, -FT -RPM 

«IIOO IR2.S 87SO 3S4 

Sioo IRS.T TflEO 3Z4 

NOTES: ■ 

■4.. 

WIND   LESS THRN   APPROXIMATELY    8   KNOTS. 

PEDAL   INPUT COMPLETED   IN L.ES9   TWAN 

APPROXIMATELY     I.S    SECONDS. 

TRACTOR    TAIL   ROTOR 

FULL    LEFT    PEDAL:   n.la TftlL   ROTOR    PITCH 

WITH   5CA5   NULL. 
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APPENDIX    Bll    TEST   INSTRUMENTATION 

1. Flight test instrumentation was installed in the test 
helicopter by the contractor prior to the start of this 
evaluation. Although other test instrumentation was in- 
stalled in the test aircraft only those iuems on the oscil- 
lograph used in data collection for this test will be speci- 
fied below. All instrumentation was calibrated by the con- 
tractor and witnessed or approved hy  the USAAVNTA flight test 
engineer.  The flight test instrumentation was maintained by 
the contractor throughout the test program.  The following 
parameters were utilized during this test: 

Oscillograph: 
All flight control positions 
Tail rotor pitch (acme thread) 
Yaw attitude 
Tail rotor shaft torque 
SCAS actuator positions 
Engine torque 
Rotor speed 

2. Additional items installed in the test aircraft specifi- 
cally required for this test were: 

Pilot's Panel: 
Altimeter 
Outside air temperature gage 
Directional control position indicator 
Calibrated directional gyro 
Calibrated compass 
Tail rotor torque gage 
VHF radio 
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APPENDIX   IV 

AH-1G  OPERATING   LIMITATIONS 

1. Limit airspeed   (V  ): 
Li 

Power on - 120 KIAS for all configurations and gross 
weights up to 9500 lbs at density alti- 
tude up to 3000 feet.  For all configura- 
tions, reduce airspeed 8 KIAS per 1000 
feet above 3000 feet. 

Power off - 120 KIAS. 

2. Gross weight - Canter of Gravity Envelope: 

Forward limit:  Below 7000 lb, Fuselage Station 
(F.S.) 190.  Linear decrease from F.S. 190 at 
7000 lb to F.S. 192.1 at 95000 lb. 

Aft limit:  Below 7650 lb, F.S. 201.  Linear decrease 
from F.S. 201 at 7650 lb to F.S. 200 at 9500 lb. 

3. Sideslip limits:  5 degrees at 190 KCAS.  Linear increase 
to 20 degrees at 60 KCAS. 

4. Maximum load factor: 

5. Sideward and rearward fl'.ght:  35 kt 

6. Maximum turn rate:  40 degrees per second 

7. Maximum tail rotor horsepower, interim value proposed by 
contractor:  200 hp (inspection required) 

8. RPM limits (steady state): 

Power on - 6600 to 6400 engine rpm 
324 to 314 rotor rpm 

Power off - 304 to 339 rotor rpm 
transient lower limit 250 rotor rpm 

Power on during dives and maneuvers 319 to 324 rpm 
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9.  Temperature and pressure limits: 
Engine oil temperature 
Transmission oil temperature 
Engine oil pressure 
Transmission oil pressure 
Fuel pressure 

930C 
110OC 

25 - 100 psl (lb per sq in.) 
30 -  70 psl 
5-20 psl 

10.  T53L-13 Engine limits - Installed: 
Normal rated power (maximum continuous) 

Military rated power (30-minute limit) 
Starting and acceleration 

(5-second limit) 
Maximum for starting and acceleration 
Torque pressure 

625"C Exhaust gas 
tempei 

6456C 
-ature (EGT) 
EGT 

6750C EGT 
760oC EGT 
0 psl 
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APPENDIX    V     DISTRIBUTION   LIST 

Test 
Agency Plans 

Commanding General 
US Army Aviation Materiel Command 
ATTN: AMSAV- -EF 2 

AMSAV- -ERS 2 
AMSAV- -EAC 
AMSAV- -ADR - 
AMSAV- -FL - 
AMSAV- -W 2 

Equipment 
Failure 
Reports 

Interim 
Reports 

Final 
Reports 

PO Box 209 
St. Louis, Missouri 

(wpns only; 

2 
2 
2 

2 
2 
2 
2 
1 
2 

(wpns only) 

63166 

Commanding General 
US Army Materiel Command 
ATTN:  AMCPM-IR 5 1 5 8 

AMCRD 2 1 ]. 2 
AMCAD-S - - - 1 
AMCPP - - - 1 
AMCMR 2 - - 2 
AMCQA - - - 1 

Washington, D.C.  20315 

Commanding General 
US Army Combat Developments 

Command 
ATTN:  USACDC LnO 11 4 11 11 
PO Box 209 
St. Louis, Missouri 63166 

Commanding General 
US Continental Army Commano 
ATTN:  DCSIT-SCH-PD 
Fort Monroe, Virginia 23351 

Commanding General 
US Army Test and Evaluation 

Command 
ATTN:  AMSTE-BG 2 

USMC LnO 1 
Aberdeen Proving Ground, Md 21005 

2 
1 
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